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[Summary] 

[Object] To enhance line density of a recording media. 
[Solution] A recording device which records signals based on a 
reference clock using an optical disc 101 wherein a signal is 
recorded on a recording surface at standardized linear density 
includes an optical pickup 11 for recording a signal along a 
recording track of the optical disc 101 and a control part 61 
for exercising control in such a manner as to record a signal 
with a linear density higher than a standardized linear density. 

[0087] A method for performing recording at an enhanced linear 
density which is recording density along a recording track of an 
optical disc 101 has been described above. Now addresses 
corresponding to such high-density data will be described. 

[0088] Addresses in sub code Q are recorded on the optical disc 
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101 using ATIP in order to prevent the occurrence of 
inconsistency when recording is performed at standard density. 
This means that address information of frames of recording data 
at standard density is previously stored along the recording 
track in the optical disc 101 through pregroove. 

[0089] Accordingly, when recording onto the optical disc 101 is 
performed at high density, the address information of the frames 
recorded on the optical disk 101 through pregroove might be 
inconsistent with frames of recording data recorded along the 
recording track at high density. 

[0090] On account of this, in this embodiment, when high- 
density recording onto the optical disk 101 is performed, 
addresses for high-density recording are generated by converting 
and enhancing address information corresponding to the standard 
density based on the information retrieved from ATIP. 

[0091] In other words, a rate of increasing linear density is 
limited to a rate expressed by a fraction wherein the number of 
clocks in one unit (frame) including addresses for writing which 
can be replayed from the optical disk 101 is taken as a 
numerator and an integer which is smaller than the number of 
clocks is taken as a denominator. 

[0092] For example, when one frame of ATIP is 42 bits, the rate 
of increasing linear density is limited to 42/k (where k = 1..., 
41) . This limitation results in the length of one frame to be 
an integral multiple of FM clocks on the basis of ATIP. 
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[0093] Accordingly, when the length of ATIP frame (the number 
of bits of ATIP) is A, an address is X, the number of clocks 
obtained from the beginning of frames is B, and the length of 
frames converted per clock based on ATIP during high-density 
recording is the quotient derived from the operation of 
division noted below represents the address during high-density 
recording and the reminder represents the number of FM clocks 
based on ATIP obtained from the beginning of the frames. 

[0094] (A X X + B) /C 

With reference to a so-called CD, the length of ATIP frame is 
42. 

[0095] It thus becomes possible to manage frames and addresses 
using the clock obtained according to ATIP. 

[0096] On the other hand, in formats of sub code Q of a so- 
called CD and of so-called CD-ROM header, addresses are 
described in binary coded decimal system (BCD) and the maximum 
address is 99 minutes, 59 seconds and 74 frames. 

[0097] In this embodiment, 255 minutes are utilized by 
describing a minute portion of the address in ordinary binary 
with respect to the formats of the sub code Q and the CD-ROM 
header, because the 99 minutes, 59 seconds, 64 frames may cause 
shortage of addresses in some cases. As an alternative, address 
space may be increased by describing the entire address 
including minutes, seconds, and frames in ordinary binary so as 
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to respond to the increase of capacity caused by high-density 
recording . 

[0098] To achieve high-density recording under restrictions of 
this embodiment, the write clock is multiplied by N/M where N = 
42, M is a value within the range from 1 to 41 in a PLL circuit 
shown in Fig. 2 where a clock is multiplied. 

[0099] It is also possible to provide multiple high-density 
recordings by changing the value of M. When N and M are 
commensurable, reduced values of M and N may be used as a 
natural result. For example, when recording at 1.4-times linear 
density, N = 7 and M = 5 are obtained. In this case, addresses 
recorded at 1.4 times the density of ATIP addresses on the 
optical disc 101 shown in Fig. 4A become like what is shown in 
Fig. 4B. The separators indicated by broken lines represent 6 
FM clocks. 

[0100] Executing the aforementioned division whenever an 
address is generated during high-density recording imposes a 
heavy load on hardware. Because of this, the division is 
executed along with preparation of an address register and a 
counter for high-density recording only once at resyncronizing 
ATIP, for example, after seek. The quotient thereof is stored 
in the address register and its reminder is set to the counter 
as the initial value. Subsequently, updates of the address 
register will be performed by increasing the count of the 
counter by ATIP clocks. Signals retrieved from ATIP at this 
time are strictly for addresses at the recording density in 

4 




accordance with the standardized format so that protection or 
interpolation should be conducted on these addresses. When a 
deviation is detected in the event of loss of synchronism, it 
will be reflected in the addresses for high-density recording. 
Such processing becomes implementable by managing each of the 
addresses using clocks of the same ATIP. 
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(2) 

1 

amssm^±ssm i (mmmj'^ ^±ss^ 2 (Dismmicm 

^^y^'fct&oT^iW^fSStu ±IB«!l«il#atdu ±Sm 20 

m^me} ±m^m^mit. ±mmh^v^<m 30 
mm^±^ 1 (mmmn)^ ^issm 2 

9 ] m^mmizm 1 o^^^-M-t A^ia«§$ 
i:9m-ts>tsimnizi3\f^x. 

m.<m 2 a>:^T-#^$:iB^Si2^® 2:3t-r s z: n 

1 0 ] m^immz'm 1 ©iisaBST^^^^iB 

nvt' JcS^v >T##S:ia^-tSiBMi*&tcfe<r ^ 50 
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^®i»ss:±ia^ 1 (mmmti^h±^2(mmm,z 

?:±fBm 1 ommmii^ hism 2 aMmm\z-m>i>^ ^ t 
^nmt 1 0 mi(Dmm-^m. 

1 3 ] m^mmtzm 1 <D:^xmm)^mi 

^^mrt&imm.K.i3\>^x, 

±ssssmm<D-^mt^iz±im 1 (d^^j: 

m^ti?>mmizm':5\,\t:^7'-i7.t^v^(Dmmi^izi5\,^ 

1 5 ] 9m^nr=.m^(Dr k i/x ?:^^t k 
iy:xmiii)^±m9smh^-j^izf&-Dx^im^^tu ± 

^tiiumtLx. ±imio^^m-^^±ssm2(D 
mmmizmisbi^tit:Lzti:mLttm^i 4.mm 

1 7 ] ft^^ia^^csl 1 ®*5*t?«-^*^ 
m.(Dm2<D:^xm^t/^^^nr^zt ^imLtt^m 

[000 1] 

fmizm^?>o 

[0002] 

^t»?>S C D icm-r S C D :^ l/-- 
(recordable) ;{>^Ke^SnTV>S. 
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[0 0 0 3] (,>t>«^)-5CD-R2 0 IJi, mSl^WM^ 

«ke){c, Tti^ji}—iii^-h^<f>}mM2 Ola, 

LfcjKWK2 0 1 c, jkzfmsm (uv) mfmBimm 
[0 0 0 4] S9ic5^f <fce)ic, *i3^s©^^t)^^>'^>cD 

-R2 0 1 tctttr^y M*^<, ^iW^^StifclgrtSiW) 
"T^U y;!/-:?" (pregroove) 2 1 1 (D^tf^Sb^, IHI*^ 

=^^>^^■t^-3^<*^^te>tl■&, lo 
[0 0 0 5] :/U 9J\^--f2 1 iyfis^tscO-A-fJ^ 
(wobble: Ifeff) 3bi«SfeStU *^oz:CD'?*:/;WiFM 

?gli, AT I P (absolutetime in pregroove) 
titU V\*)9)SCD(iOi*-:/a-K (subcode) Q^-V> 

[0 0 0 6] V^^?^^)SCD-R2 0 1/^C[)SB^^i, JH© 
:/U^;i/-:/S:if(IML/T, h^»y:^>yi::^tr> K;i/ii 20 

"0" {cfSCT, fl^-rs U-if m:^j®^§S:«!R^-rs 

[0 0 0 7] 5f«gB^(Z)V^*3«>-5CD-R2 0 Hi, 
lCtofcoT6 5%~7 0%SS©{f(f-^©l^V^HIt^ 

l^icj:oT>^uy;i/-:;^2 i mommi 0 1 b®3te 
(©ffiliM 2 0 1b li^fb-fr-rtciSfv ^ > 30 

[0 0 0 8] Mt. CD<^J:-^;fciMWtf^y h3?)^T*^ 

[0 0 0 9] zloJ:e>^cla^ss^l;fev^*)v^)scD-R2 

0 1 5:iJe5f5<DV^t)»J>'2>CDyiy— V^V^*)^^)€>CD-R 

[0 0 10] V>*>»i>SCDli, l^$*lfeX«T-:A^*^ 

L/T, V^t?^^)SCD-R2 0 l«<Sfll*&'5cV%*)*^)SCD 
-RSE«i^®lCj:oTaS?S^ii*?:4TV\ v^*)«0SC 

So 

[0 0 1 1] ^^t)^^JSCD-R2 0 l(Z)l/>f"7"?hli, 50 
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Ell OlC:gt-tj:e)tC, mi<D\>^t>^S>CD<DV-\^^y 
xUT®|^{a!llC/tC-iaEtI^ (power calibration 
area; PCA) , ':fUif^2i>fSlSlW^ (program memory 
area; PMA) i:P?^^i^S^{tS!IOM^^$:^#oTV^S„ 
[0 0 12] ■t«:tet>, 01 0<DB^C5t•tV^*3^^SCD 

01 0(DA^C5tfV^*5^^)SCD-R^CfeV^T^i, V^*J^ 
S C D(D U - >'X y T d ©t^^WcS e>(C P CM, 
PMA0|BJ|ge S:^L/T^^S, 

[0 0 13] Ztl^ommt. ^^t5^0SCD-R K9>r 
:^lC«koT(D*^$*lSo ^0V%t»0-2)CD-RO 

[0 0 14] pcAii, mm\z£<m^u—^mtj^^ii!) 

(Dl/— !fffi*{C<fc^-C ffi5|U:*^ofe5^Y 7.if(DStm.ft^i<i 
V C D - R K^>f P C ACDfl^lC l/-if c3Dm 

[0 0 15] P]VIAttfaitj^tti®W^«j;a;TOC«^$: 
V>*5«>SCD-RK5>f:/T?^StlS, V>t>«>SCD 

iDga«bb^i?SSvxt>»j)SCD-R®^ii, WSt^ma 

®T'TOC$:S<Zli:*^T'^?&V>o ^^T-fBilSrjlillL 

oofe5miigT'i±PMA{cia«i^4i®T'-r y^iroMm^ 

[00 16] 

[56W*^UJ:^i:1--5gfigBl J:iSLfcv% 
t>v5>SCD-R{*, ^tC<fcy7*-V>y h*^$ 
iX, laii^*=b^$4^TV^So IBI^tC, V>fc»J)SCD 
iz-^fCjtif/S-t-SSia^BriB^v C D - R w 

(remritable) ■»?>, V^*>^SDVD-5^l/— ^iC^ffK-tS 
fa^nrtB^DVD-R (recordable) CD j:e)'&fB«i^ 

[0 0 17] tSfoT, Zl*l^V^*)»0-5CD-R, V^*^^^> 

SCD-RW, ^^^^v^)SDVD-R^c^i, m&iz^^x 
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[0 0 18] m^mi&^ntcm}^j)^^<mm<D 

[0 0 19] 2(s:5§^ii, JM<Dmmzm^X^-^tiS> 

lait t s -5 J: e) jfegafi^ srjifi^-r <5 CI & 
g6?ri:-rSo 10 

[0 0 2 0] 

sfB^g{c33v>T, mmh^vi^izm^xm^iimi 
t^mm^mt. issmi^mizx. ±^i(mmm 
* y i«v >^ 2 (D«gagST-#^ starts J: e) icffifi^-r s 

[0 0 2 1] ^ig^fc^^siBSB^fiii, m^mm 

Mizm 1 <Z)«gmST'#^*M$4^5^^c«::5^^fe7^ 

1 mmm^ 2 <Dfmmxm^i:fmir?> ^ ^ 

[0 0 2 2] :mmK:m^tmmits m^mmizm 

tcy"^ y^^^(Dmmm»^m^\ ^•^ti^mmm<D 30 
tmh^^^i^izm^x. ^^uyi7izm-^^^xm^^ 

^tm^^^jMt. ±mtsmjMizx. ±^i<d 

[0 0 2 3] *5SWc#S8gfiJ;?^l3:, ^#fB^ 
v^T, ±MSMmm<D-BXl,t-miz±Mmi(D:^J: 

*mtssm(m2(D:^^^m^%:m(t&?miM^m-t 40 

[0024] :mmKm^mmmit. m^mmizm 
1 (omsmx'm^i)^tm^ti^m$( v^im^^ti 

[0 0 2 5] ^igretc^e^siB^m*, fs^ia^iJ 

mzisim 1 o:^* yiS«Bi6<z)||2®:3&^fB#*«iB 

^S4xfc=b®T'feS. 50 
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[0 0 2 6] 

m^o^^mm^ ar, ^^(o^<mw,zr:>\^^ 

[0 0 2 7] t-r, *5§^«:iafflLfcl|l 

[0 0 2 8] ^T^-fX^^gld;, V^t)V^>SCD<Z>|^^^C 

[0 0 2 9] f^tjt., ^T^-r:^^'^®*, m&iz^*) 
m&^titzm^^ :^i/(Dy*-^y hii^t^zt^ 

m:fy-^mmmizm(t^o m^x. ■mmm.<Dm'^7^^ 
\ts l^i^Eg0v^t)^^>scD-ROMi:H«g^c, x«t> 

[0 0 3 0] Z:®3^v^-^>^^r^g«V^t)»^)5CD-R$: 
»?>S C D 5:S^-r-S-j!IS;®C DS^Bi:®±'5:ffi^#. 

T^-f X ^ ic^ffSf -s R Fmm(D-m. a t i p 
t^AT I pmmm^m-t^tzi?>iz$,^. 
[003 1] 0nc5^-t<ke>tc, m^>(7si;mmt. % 

^\£.v^rv:fl 1 ^%Wt^^-7.n.-v h 1 0 ii, 
#a-y—jK^5:^Te> -9—4^152 Oh^M\^X\^^, 
[0 0 3 2] K-:;^rL-«v S i otcidu ^^t^^y^'T'V 
:^i 1 i:, >t i/»v K^-^f 1 6 fc, :^b::/ K;i/^-* 1 

[0 0 3 3] ^^i^>yi'T>y^i 114, I/— y*^-f;r- 
K 1 3 ^mi}-ts> I/-- If K^-f ^'^ 1 2 i:, u-if K^'f 
/tl 2®l^{CfS:tJTl/— !f)t=&5§-r-&l/— !f1^f>f;^-- 
K 1 3 I/-- »f3t$:^tI1-St^-AX>^U «v ^ 1 4 a 
i:, 1 0 lom-^Saatffitci/— 

l^^X 1 4 b i:, l/-if ^$:«im-rsf^ 

[0 0 3 4] %^\£v^Tv':fl ^*^ffiL^«^ 
t'W'X^!' 1 0 lti^^a>BM%^'r^ "r^ 9- I 5tCT« 
^«-tlCgQ^U l/-if K^-f Al 2{Cj:oT^Sii*t 

Wr^T.^ 1 0 1 aXi^fBi^®{Cl^>y h^m^-t^o 

[0 0 3 5] -9— 7KS1S2 0{i, 3^5=^-^;^^' 1 0 lC!>fi# 
IB^BJitC ly-'if%i3mfb^n?> * e> 1/>X 1 4 

i'±lCU'— y^;&W)t$*l-5>J:e»tC^>tU>Xl 4 b 
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<m3m^mm.ir^ <fc icftop-tsy^ tr> k;i/1^— 

[0 0 3 6] -b— ;J<S|J2 0li, ^^If^yi^r^y^l 1^ 
©ftOffllSrfTe). mX\t. -9— 7ifSI$2 0<D^i;tS-9— 

K-y— jw& 2 2 mmt&o lo 

[0 0 3 7] ^-fy^i^^fili. RF (radio f 

requency: MmW&SO ##S:^Jffil"t'&RF^Mi8IJ3 

0 i:, 7=i^9)vis^^^-r^7't^9j\ym^^m4: o 

soil, y<^y7T:jl^U 5 3hS:^LTV\S. 
[0 0 3 8] RF«t^3 0li, ±lC3t^l^5»i^T^':^ 

^S-B:fc»J, ^*mL/SSii»^RF#-^^, AT 

1 P^k^)«!|^t>^7oT^^S. RF«lSi8|53 0li, 
U— !f€:lii!lffll'tset&>'tr7-ili!fffliai5 (auto power con 20 
troller; APC) 3 3 ICJ: U^^ffiL^^^ii*^© 

;i/KvhUi'>^T>:/3 iT'^^tf^yi'T^yT^i 
'f7^^'^J-15*^6>®R F^i#®-9-> y'';!//)^-;!/ KS: 

iffw R Fm^mm 3 2 T-9->y;i//7}>-;i/ kv h u 

f;7.yy^Z 1 S::;^L/T^ie>4^feRF^-t5:^0aLTV^ 

[0 0 3 9] f^S;^f;i<«!aiai54 OT?li, 
SWSto feEFM (eight to fourteen modulatio 
n) M-^$:EFM-<3^>fif4 IT'-fn^-fX (aVI/^ 30 

##$:^x^r-t^fc«b<^A/D (anal{«-to-digital) 

[0 0 4 0] ?3^'fb/^-^5 0ldu EFM^■»^CI 
RC (cross interleave reed-so lomon coding) (C 
oV%Tc^?f^^k&t3f/X{i^-^«:^Te) E FM/C IRC 
^fb/«-^|5 5 1 il, ^^*^>^)SCD-ROM^C*ff S 

e) CD-R OM^it/m^ 

m5zt.^mhx\>y&o 40 

[004 1] E FM/C I RC?r^-fb/^-^|5 5 1 tt, 

Wr^T.'; 1 0 ilc?t>f/;S:f ^►fcf^v hf'-^iiCDoy* 
-•7 «y h {CtJee> 7=- i: ®^&^Te> . C D - R OMif 

il, /ix>^.h3>tfn.-^f 1 0 2{C^fB-rS, CD-RO 

[0 0 4 2] /<«y:7T;*=EU5 3J4, W^^^'m^ 
[0 0 4 3] S&{C, itr^'f Xi'lSgli, Z.mirr^7s 50 
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i'^B(Z)#0S:«iK^-tSft[|pgP6 1 i:, :Jtgp® j^;^ h n 
>tf3.-ir 1 0 2i:gg^-tS^eP-f>^f-7x-X6 2 
h> AT I P (absolute time in pregroove) IgM 
gP 6 3 , R F«iagP 3 0 Xzy-irU fW^^^^^ D/ 
A^gP6 4i:S:^bT^^So 
[0044] 0J<»gP 6 1 li, Z.Qmr^ ;^ i'^gO^gP 

[0 0 4 5] ^aj>f>^f-7x-X6 2li, Jj^>^hn> 
lf3.-tjr 1 0 2*>P>^5:^t:r5(ofcy, 1 
0 l*^e>^*mofe-r-^&7^XNn>tra.-^t 10 2 

(snail computer serialinterfaoe) •f'ATAP I 
(AT attachment packet interface) >f>4i— 

[0 0 4 6] ATIP^SP6 3{*, FM^A^JfeStl 

TIPSrtSSfS. D/A (digital-to-analog) ^ 

gp 6 4 1±, um^-^u-wm^ 3 fcf!f»gp6 1 h<Dn^ 

[004 7] ij^^^T, ^f'^^^'l§iS{Cfei'tS)t7''r;^. 

[0 0 4 8] ^1>SP>f >if-7x-X6 2$:SaLT3}->X 
hn^lfrL-^ 1 0 2*^^S^ii*l^3!)^m$4^-5i:, 

5 0li, J^Xh3>tf:a-^f 1 0 23b>e>Kj3IStlfeV>t> 
»J)-g>CD-ROM>'*-v^y htCt^^-5-?-^^itJf^f^-r 
-^Sf S:, 10 1 {C8Sfi^Bl||;&E FMM#tC^ 

«iL/T, f'j^^f;i^8P4 otcjjis. 7^2^^;HiO®gP4 

»#ji*##lCS^V ^•C, I/— tP^f-f K 1 2 ^msi 
U ^'f^T.i; 1 0 l±{Ctf«y h5:?^fi&$it-&= 
[0049] ^^T^-f 1 0 1 ^(Dm^Th^(7y^m'!> 

[0 0 5 0] t-r. ^T'^T.^mmii. ^m^y^-y 

x-;^6 2$:@ffiLT3l-NXh3>tfa.-^t 1 0 2iljiM 

(D^r- 9 r ^ ^ U 5 3 {cg;i, f^vvri^ 
5 375^^;^--A-7D-b^^^<fce»^c«l|^^L«;*^e>7' 

[0 0 5 1] ^gf#<b/«#fflJ5 0ldU CD-ROMCD7 

*-v«yh^c^^^ee•f^-^^^:^f^b1-•5^^c^i, h 

3>tra.-^f 1 0 2*^6i|giSIS4^fc7=-^f^C'\'5;^f (He 




g 

ader) il^Ui^ffln-K (error detection code; E 
DC) SrfiifllU Se>fCVNt>tJ>&CD-ROM0^yfTiE 
3— K (error correction code; BOC) Sr^J^LT 

[0 0 5 2] m^^x. ztii>(D7'-iHzxi;^y'fjvt 
i^-St^a®S:fTV\ $e>{CVAt>»^)SCD-ROM-r-4r>^ 
^'v^®RW80^f (SYNC) S:f*6irts. Pjmt^m^ 

[0 0 5 31 --^^ fSF^-fb/^^SPSOli, W^^^S: 
S C D:t-y^^ E C C LT-Win L**^ e> rtl 

[0 0 5 4] Rh^SSSf^-e, Jn;^h3>tf3.-if 1 02 
*^e)«»3IS*ife7*-*tt3fc7'-f 10 1 lcgS»T?SS 

•b— ji<8|J2 0 i: R Fj!JMg|J3 0 tlciSStiS, 

[0 0 5 5] 7=J^^fAMSl54 OlCfeVNTl*, n^it/ 
«#«|$5 0;(>>e>cr)EFMfS#S:, 9W h-f 39>f -^-2/ 20 

[0 0 5 6] nW^'O-Wim^ 3\,t. l/-if4f>f:t- 

W8|53 3l^ -fia(^)v^t)^^>SCDm^®#i;llICB 

MStlS. 30 
[0 0 5 7] 9*ffi*G)B^^itt 

n/Amm^: 3 s:/^bT«!lilla$6 1 

ffi-r-Sfei?)©t;®T% ^®ffi:*;co-ai5liD/A^SIJ6 

[0 0 5 8] •7it-ij7./V'yv^y^/7.Vv\^^- 

3feT^-r>t>:^10 10Dtie>ogfCj:«h9»ydp>irx 40 
[0 0 5 9] ATI P:ffiiS|56 314, V^t)^^).SCD-R 

[00 6 0] Z.(Dm'^7.^^mi^ -jK«>CD 

S:S^■tS«liB=b^oTV^S®^?, AT I PWmQ 3 

(Dif.MZ. fSF^-fb/^^gP 5 0 {C V C D fCMf&-t 

sciRCT^n-^f^bj^o-rfey, -e*i-ftiAT I p, so 
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1 ODT K^'>t5:^#•5fc^b^^C^St^5o 
[0061] i^V>T, %9^7>9 101 IC^trS^Sii 

[0 0 6 2] Z:<DEI2{4, mUZ^\^t:^%-9>(7.ifmU 

tf^fii, i;v-/if9miz9m't^«i^^tSimhxBiyt:L^ 

[0 0 6 3] 02CORFT>:?'7 11401 CDRF 

^aai$3 0{C BI2®#^baJ7 214S1®EFM/C 

I Rc*f#^b/ig#«i$5 icDta^fbgptc, -eti-eti^f/s 

[00 64] gIl^Cfe^^T^47=i?^^;^^:fDy 

TV%S*«, iCDBI2{CfeVNTl4— S.RFT:/:/7 lS::rt' 
bT*^e>)^^tf«v^T>y:/l l{Ci2lStlO^;LTV^S„ 
[0 0 6 5] ifbr^ T^iflOl ^0D||#ii*il4, 3t7^-f 

1 0 1 (D-^V >fJ\^-':f\z^it-fMzi, yiB^Stife 
AT I PS:#flgL«:*^e>ffbti«. 
[0 0 6 6] ^^fcf«y^rT>y:/l l *^e>iie5nfc:#-^{4 
RF«K®i57 l{Cj3ie>tU ^/^^^l/fS-tfi^^A^UffiS 
*lTATIP«dPIS|56 3lCi3l6*lS. '^*:/;H4, El 

fcatLfcRF«tfli8i$3 2^c33^^T, -y:>:^;i//5^-;i/ K 

[0 0 6 7] RF«1«S|$7 l*^e)ffi:*$^%fe't7:t:/;i/« 
^^4)-{4, ATI 6 3 ICT FM^&^34X 

AT I PT'-^*^e)*U A-f7x-X (biphase ) 

^m^i[\>tz.m^ti'hKTlP(^FM^Uvi^ (FMCK) 
S^StlS. AT:iF7'-9\m^im5 2\Z. FM 

n >y i'l4>?.i^:/ ;maB&2 3 ici2l6)ti€>. 
[0068] >Ctf>K;H*— JK2 314, ¥Mi;xi*j9 
(FMCK) i;, ^i:^S#R^i'D^y^#-^i:;^^, 
2itmffl*^e> J:e>tcxbr> K;i/^-^f l 7<©IiI^?:ftj 

[0 0 6 9] #^fc9J7 2l4, ATIP-T^-^*> 

e>»^ii*^f-Y^>i''S:#T, m^Th^^Uv^ (writ 
e clock ) \,zm■:5\^X'T-9^^^■t^o m%imi 
2tCT^$4xfeT^-^5f{4, RFr>^7 l^CJ:♦JL/- 
•^fSl^^^®fctt>^C^tl|i3 tu ^TvzfllKMh 

[0 0 7 0] *iyg®JgM{CfeVNT{4, %'T^7s>; 1 0 

iic*rtsT^-^t®iaimt4, ^ms®^-Ki:, ism 

[0 0 7 1] )t7^-f Xi' 1 0 lOy'^-V^v h?:^;i-r 

l®Il«SaS&TtfTffi^ti«<fcVv EBSRSrgg^-SfC 
14, ilSSBSlcm-t-S^^n^y^^, :^tr> K;i/i?--jKia 
fi& 2 3 tc#M^ n i: lt A*f*i«.fc v 
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[0 0 7 2] ttz. %7'-<7.{;ioi(Dmmi. -r^cto 

[0073] mcDHi^T'li, m^a^^^ D «y i'CDMM 

[0 0 7 4] :i®J:e)^^8mSi:iS^S^<©^-KW 
x>f>Ca«yi';i/-:/ (phase-locked loop; PLL) Hffil 

[0 0 7 5] ZKOPLLBB&fi. m^imiX^Ltz^ 
;*^®?^fia-eii. PLLIii&S:fflV%T, AAStlfe^ 

[0 0 7 6] 03tCl*, i;Uy^%:mmt^PLLm^ 
N>M 

[00 7 7] z.®PLLiai^OAi;$n^^n>y^ 

li, m 1 ®4^Ma5 8 1 1 /M{c:9-^3tu msmm 

(phase oomparitor; PC) 8 2{CTl|2(D^Mg|58 5 

[0 0 7 8] fi^itims 2*^e>m:^$tife«-tii> {£ 

my^)]y^ (low-pass filter;LPF) 8 3lCTififfiS*l 30 

@J£$!PI§ig^ (voltage controlled oscilato 
r; VOO) 8 4^CfeV^T^i, <©!ie7^;i/* 8 3*^e)0H^ 

t^l§iS§Is 8 4 icT5§^snfe^' n «y iiz.® P L L11B& 

[0 0 7 9] msm!m^8 4Kx^^titzi;av 

i^lt. l|20^mi58 5fCTl/NlC4^M3*U {flPfBtfc 
m^8 2tCffl:^f3n<2)= 
[0 0 8 0] J^U:®J:'51C, E3©1(^PLL(1IB&$: 

Mv^sz:i:^cJ:^;, ^J3i^uyi^<D^m&^N/Mm^z 40 

[0 0 8 1] tJ^oT. JM<DJ:^izm^mi:N^mh 

fe^<^#^^c^i, PLLtiiii&jc^^p^sic^irfS-rs^^ii 

[0 0 8 2] J:ii<Z>IJiWT-tiS#ji*;? □ >y 

Srl^J: »; =b7iS< f S 3 i:TilSSBSS:l?«)S^i^lCo 
V^T|^i^bfe*^, ltJ5ELfc<fc^tC, ^BStc^ffS-rs 
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[0 0 8 3] ;R#««cii, K;n?— >Klli&2 3 fC 
#^iii&t--5ATI PtCS-:5<FM^D^yi^ (FMCK) $:N/ 
M-fgtCU Xlf>K;b=E-^ 1 7<Z>lHll^S:M/N^{C 
f S d i: J; »J T^-f ;^ liI^S:M/N#f -5 i i: 

[0 0 84] dtllClju PLLtaBSlCFM^^P'vi'SrA 

«:xtf > K;i/t>— jj<iai2S2 3 ic#M!&-rSo K;H^ 
K;i/=E-* 1 7tcitie>ti<5©-e, ;^tf> K;i/^-^t i 7 
[0 0 8 5] y^)\/^-ifsmih2. 3 icia&t- 

K-n/^-*l 7fl!)liPf!SRS:M/N4&lC-t'&iil*^T?^ 

[0 0 8 6] Z.G)^lCli, ia3C!>iEfig<JDPLLlBIg&lC 
i3V>T, l|l<Z>^Mg|58 11CT1/N:J>M. m2<Z>4^M 
g|J8 5fCTl/Md^^-rS%;0Di:f'5. -eLT, r©P 

t:> K;i/i^-5i<iiiB&2 3 {c«iii&-rs. xtr> f;hj— st? 

^-^ 1 7{Ci^e>*U 7.\^y K;i/=E-3f 1 7{*M/N'f& 
[0 0 8 7] Cltl*T% ^tT^-r^^i' 1 0 l®iBi^h^«y 

[0 0 8 8] Tsi/ioi icii, ^iSBST'ia«iU 

tzm^Kftm^'^^tlCAT I PtCj: K 
(sub code) QIC iST K^:^A^fH^i$^^T^^So 

yt^"^ y^ir 1 0 licit, maih'yyinzm^ 

[0 0 8 9] tJ^oT, Wf^y^^ 1 0 1 fCilS^ST'lBdt 

•ts^^icti, 3t-?-r 1 0 1 tc^u f)\^-znzi.^ 

[0 0 9 0] z.<Dtz.i^. *^(^MT'ii, Wr-^y.'; 
10 1 ©HfSBST'ia^l-S^lcii, ATI P*^6>^* 

[0 0 9 1] f>&fct>. ilSSBS?:S;«)SJWS:, IBiiM 
oy^^ysf; i o i *^e>s^TS'&S^ii»(3Dfc«)CDT 
Kl/;?>S:-g-tfl#fi (:7i/-i,) o^rn«y irjB($:4HF-i: 




(8) 
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N (bit) «;®"e, l|SS«BSS:iS«)Sit^S:4 2/k (k= 

i-,4i) Kmmt&o z(Dmmiz^^)s mmms^(D 

to 0 9 3] ti^oT, AT I P©7l/-A:S (AT I P 
rt©$fegS*>e>cOAT I Ptc||-:5< FMi'D'yi'Sti:*; 

So 

[0 0 9 4] (AXX+B) /C 

^r^t)^^)SCD^cfe^^T^i, ATI P©7l/-i*;g 

tt4 ZX'Sb^o 
[0 0 9 5] U-dX. at I P^CS^V^T^#e>4^■5^□ 

[0 0 9 6] — v^fc>^3SCD(Z>-b-:/=i-KQ-^v>t> 20 

v$)SCD-ROM^»y^f (header) CD^:^-^^^ hT* 
it. T Kl^:^tt 2 ii'fb 1 0ji?S (binary coded decim 
al systen; BCD) ICJ: UiBzEStU Ifc^CCDT Kl/:^tt 
9 94)-5 95B>7 4 7 W-A-C^S. 
[0 0 9 7] :^mM(^BMX'lt. 99:J)-59#7 47l/ 

- KQ■^V^^^^$>5CD-RO^!<0's»y^^C*fLT^i> T 
Kl/X®4)-(Dg|J^«:ii«<Z)2i^ (binary) T'laM-TS 

A$:-g-tofc^$:iiScD 2ii}ST'i3xE-rS^i:{C J: 30 

[0 0 9 8] :$mm<mm(D^mTxmmmm$i^m^ 

8&^CfeV^T, N = 42i:|aSU M*U*>e>4 ICD^Sffl 
CDffii: LTH^ii^i^ n S: N/M^gPtCilfiS-ttltt J: 

[0 0 9 9] i&fe, MaXfi$:m^tlS3i;tCj:»J, 

f&<Dmm^sm^mm-^ * e) ict- s 3 n ^^mx& 

%»t.5AA M^N*^7?^S#^Ji, imhtcM 40 

S^{iN=7, M=5i:^So ZICD^, 04® Ate 
S^-tJ:e)tC^f'f 1 0 1±(3[>ATI PTKl/;^{C^ 
LT, 4flgffCLTfB^Lfc7Kl/>^l4Bl4<Z> 
B{c5t-rcke>lc^-5. ;a;fe, SJ3li8tcJ:SEtiytt6FM 

[0 10 0] ]ii^a!IBi^T KU7.®^tC_h 
l/i?:x^ti;*'»^i«:fflSL/T, ATIPO^I^ 50 
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^\zimtd{-fm*m^n-DX. ^am^rv\^7.- w 
7.9Kmii\^> m^i^i^^yiKDwmtiyX'^v VI.' 

T, -ec^ttATi Po^nvi'&A'^h • r^y^L 

u ATI p*^e>^§e>^^sM#ttfe<*T♦t»^ 

«®^P^tt-f®7Kl/XlC*fLT8rjtcffK ^Z.xm 

jKlB^-rSo if'^^®TKl/X=b|lH^ATI P^^D^yif 
[0 10 1] ^JctC. 3fC^&iiifflLfe^2(!!)|^CW^fll 
S C D - R(0 J: e> ^Si^T^-f ©-SPXli^lCiifSBS 

[0 10 2] :^:m&<mm(D'Hyf^ 7.f7mmziQ 
vy^mmi^oiWmz'Dwx. m^^^\^xmm-t 

[0 10 3] mmimizit, T^^-x^^^n^y^^gp 

1 1 lli> "j^^T.^ 1 0 i£D^;b-:;/'{c|&oTFlv^ 
ii$4xfe'?*:^;WCJ:»j?^fiR3tlfcAT I P (absolute 
time in pr^roove) ^^tCfSCTT^-f Xi'^'O^y 

gpi 1 2lju T^'fXi^i'D'yi'^SPi 1 l*^e>Hi;^J$ 

(phase-lockedloop; PLL) STfUMt*-!). 

to 1 0 4] ^1^a$3f5Xh*>e>A*Stlfc7*-4'tt 

V^t5^^>SSCSI (small computer systoj interfa 
ce) ?fciflCj;S-f>^f-7i-Xl 1 3i:^ m^feCD^^ 

u tc^-tsf^- itmm<Dmmi:n-o ^ ^ u 1 1 4 
[0 10 5] ^f#^b^l 1 5tt, ^gpjj^x s*^e>©7^- 

tOl 0 6] RF«-^^a«ffl51 1 6li, «f#^bSPl 1 5 

iS'^mi^t\;kMmWs:-'f^ yi-y'—SHzMVX^^ 

-fX^ 1 0 llC|BliS*l-&. 
[0 10 7] flfSBS^-T^-f :t-r-4f®^f^'('Xi7 1 0 
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mmm a , its®?"- 9 ti^m^^ n^mm^m. b t 

[0 10 8] M^IS. S6®B{C3^f <fc-2)fC|^MSPS:ii 

biiLfeli^, B|6CDDlCa5-tJ:ei{C3t7'-f y?.^' 10 1 

[0 109] tjt^ m6<DB'^D\,zm-t^'^iZ^'(yt. 20 
1 0 1 <D-:fu TO— gPfc^SSB^S^— r-f ?^ 

[0 110] mz. :¥mimm!m!y'^7.^mmizi5 
\-i^nmsY^(Di^\z'D\.^x. mi^m^\^xmm-t 

s. 

[0 111] |g6{C^Lfe<}:e)lC, WT^7.9<D-fn^ 
fIiS?a3b>e>^msnfc-r-^'ti, RFM^^OaSUl 1 

nfc^T'2m$tiT7^i^^;i/®-ti:^Stk ^-^Pi 

2 1 T^ffl^ p >y ^m^^x-mmm^-'r^ -^^-^ 

[0 112] -75, :^i'i'Dyir^^i 1 n?« 

)f6T'-f;:^>^' 1 0 lODATI P«^*^e>T'-<X^^'n«>i7 
*<^34x, S&Mi'n«y^!'^fiyi.0f7^-fX^H«iai5l 
2 3 X\ia'^ 7.^^Uv ^'^SiJ 1 1 1 im'S. F#^^ 

aiJ 1 1 6 *^e,®«#^c«-5^ ^xwssmt-'f^ ^v'- 40 

ffl<Z)^M n «y tmzy'^ X IrISB^ ^ > 

■^^^sns. S^^'O'vi'li, ig^SlJi 2 hcj2I 
[0 113] «#aJl 2 1 A^e,aj:^S4xfc-r2^*;i/;*-- 

14i:-ftLX. -f>^-7a:-Xl 1 3*>e>^1.aiJ3^Xh 
JCiaiejtlfey. •xS^":?;i//7-:?-Di'' (dlgital-to-analo 

g; D/ A) gt^gp 1 2 2 T»r-^n ^rfc-'f^ ;t«#tcge 

«I3 tvfc^T'X If -;!7^ iftCiS ^tl-S, 
[0 1 14] z:<DJ:d'S:3tf' 'f:^^^eicfel-tsmi© 50 
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>/^(m\z\t. m^nom^'r- ^ S:^ \.XWf^ 7. 
1 0 l^CT^r■fe:^LTV^S„ Wt^T.^ \ 
®AT I Pf&#*^e)-7'-f >^^i'0-y^'S:^LTiC^*^ 

[0 115] ±mi'^<mMx\t. v^t)«>-&cD-R 

;^^^v^^^^^>S CD-RW, Vn*d»?5SDVD-R, ^^*3^ 
SDVD-RW;&if{C*fUTfc7*--9'^V h«*©** 

[0 116] ±M(D^®?^SS-ei*, lif?B«v^- 

[0 117] 

[0 118] 2fs:58HBcj:6ii, iS:3Xh©ia«^ 
V ^T3a^S5:]if«?)S ^ i: tc J: y ;^»®faat^ 

[SSc^ffl^JfeM 

[® 1 ] Wr>{ X ^'^SO^^r^'t^n >y EIT'*> 
[1212] fBi^cD^'n«yi'?:tji^fSElT*feS„ 

[06] )t7^-f::^i^tcm-S]SfS?S;«--7^-f jfT^-^fCD 

[0 7 ] ^ ^'^®©mtt#5:^-r0T'feSo 

[08] V>t)>?>SCD-R<D^it$:^t-0T'S>S, 

[09] v^*)^^>sCD-R©:/•J^^;l/— :/$:a^-t0T'*> 
s. 

[010] V^t)y>SCD-R®PCM^ttfPMAS:|}i9! 

■tS0T'$).5o 
[^^®^^] 

10 K-7^:x—*j\^, 2 0 -l?— xKSiJ, 3 0 RF«l 

SSP, 4 0 7'i;^^f;i/^ep, so ^T^'fb/^-m 
6 1 wm. 6 2 im^y-a-y^L-T.. 101 
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